[image: ]
Modeling Biochar Effects on Peanuts by DSSAT CSM-CROPGRO-Peanut
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Biochar is a carbon-rich soil amendment produced through the pyrolysis of organic materials under limited oxygen conditions. Biochar application has been shown to improve soil physical and chemical properties, enhance water retention, and increase nutrient availability, making it a promising tool for advancing climate-smart agriculture and supporting long-term food security. However, the impact of biochar on peanut (Arachis hypogaea L.) production in the Southeastern United States remains unclear, limiting evidence-based recommendations for regional producers. In this study, we combined two years of field experimentation with crop modeling to evaluate biochar effects on peanut growth and yield at the Wiregrass Research and Extension Center in Headland, Alabama (31°22'47.7"N, 85°18'35.1"W). Six peanut cultivars (AU-17, G06G, PI-50, AU16-28, AP-3, and LINE-8) were evaluated across biochar and control treatments during the 2024 and 2025 growing seasons. Field results indicated that average yields of AU-17, G06G, PI-50, AU16-28, and LINE-8 increased under biochar treatments. Notably, biochar-amended plots produced significant differences in plant growth at the seedling stage, suggesting that peanuts may exhibit early physiological sensitivity to biochar-induced changes in the soil environment. Building on these field observations, future work will employ the CSM-CROPGRO-Peanut module within the DSSAT modeling framework to quantify the long-term effects of biochar on peanut growth, soil carbon sequestration, and greenhouse gas emissions across diverse environments in the Southeastern United States. This integrated approach will support the development of scalable, climate-resilient peanut production strategies for the Southeast US.
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